In silico drug repurposing of FDA-approved drugs to predict new inhibitors for drug resistant T315I mutant and wild-type BCR-ABL1: A virtual screening and molecular dynamics study.
The BCR-ABL fusion gene is one of the major causes of 95% of Chronic Myeloid Leukemia (CML). While, BCR-ABL protein is currently being used as a major target to treat CML. Although, current FDA-approved drugs such as; Imatinib and Nilotinib have stupendously improved the patients 5-year's survival rates, the drug resistance has dramatically reduced their effects. So, more accurate and effective alternative treatments are crucially needed. To address this issue, we screened the FDA-approved drugs by virtual screening and binding free energy calculations to identify new inhibitors for the wild-type and T315I gatekeeper mutant ABL1. It was invigorating to identify that chlorohexidine, paromomycin and deferoxamine could inhibit the wild-type ABL1, while chlorohexidine and ritonavir could inhibit the T315I mutant ABL1. The applications of these newly identified drugs are not just an effortless hypothesis in drug discovery. These drugs can be evaluated in phase 2 clinical trials after a simple kinase selectivity assay.